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6. Machine Learning Algorithm
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1. Artificial Neural Network

2. Adaptive Neuro-Fuzzy Inference System
3. Genetic Algorithm
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10. Hygroscopicity
11. Water Activity Meter
12. Generalized Linear Model
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8. Wettability
9. Washburn
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Table 1 Results of analysis of variance of formulation on foam density, powder density, hygroscopy,
wettability, oil absorption and water activity of Ricotta cheese powder (P<0.05)

P value
Source Foam Powder Oil Water
H ili
Density Density ygroscopy  Wettability Absorption Activity
Formulation 0.0009* 0.0043* <.0001** 0.0009* 0.0034* <.0001**

Table 2 Effect of formulation and foam mat drying on foam density, powder density, hygroscopy,
wettability, oil absorption and water activity of Ricotta cheese powder

Foam Powder Oil Water

Formulation Density Density Hygroscopic Wettability Absorption Activity
1 0.399° 0.972% 0.083° 0.117° 0.577° 0.222°
2 0435° 0.643¢ 0.081° 0.098" 0.62% 0.187¢
3 0.439° 0.659" 0.094° 0.142° 0.66 0.193%
4 0.404° 0.69° 0.133" 0.113° 0.615™ 0.198°

Different lower case superscripts in the column indicate significant difference (P<0.05).
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Fig 1 Best validation performance
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Fig 2 Receiver operating characteristic in ANN

15. Confusion matrices
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Table 3 All Confusion Matrix

1 23 0 1 0 95.8 %

24.0% 0.0% 1.0 % 0.0% 42 %
5 1 24 2% 0 88.9 %
" 1.0% 25.0 % 2.1% 0.0% 11.1 %
2 ; 0 0 21 1 95.5 %
I~ 0.0% 0.0% 219 % 1.0 % 45%
2 4 0 0 0 23 100 %
5 0.0% 0.0% 0.0% 24.0 % 0.0 %
95.8% 100 % 87.5% 95.8 % 94.8%

4.2% 0.0 % 12.5 % 4.2% 52%

1 2 3 4
Target Class
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Artificial neural networks are a set of nonlinear equations that have the ability to
adapt to establish complex nonlinear relationships between input and output
variables. Artificial neural network modeling was used to predict the production of
Ricotta cheese powder with the desired quality. In this study, a 4-class artificial
neural network with a multilayer perceptron model was used to predict foam and
Ricotta cheese powder data prepared by foam mat drying. This modeling was
performed by pattern recognition method and using machine learning algorithm.
Pattern recognition is the ability to recognize the order of properties or data that
gives information about a system or data set. The model used for this study had 10
neurons in the hidden layer. 4 different ratios of milk and whey (treatments) were
considered as input and foam density, powder density, hygroscopy, water activity,
water absorption and oil absorption as model outputs. In this model, 70% of the data
were used for training, 15% for testing and 15% of the data for validation. The best
validation performance occurred in the 20th period. The final results showed that the
model used was able to accurately predict the data related to each class with 94.8%
accuracy.
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